In this work, we report a highly active and durable methanol oxidation electrocatalyst, for the first time, based on the synergy of platinum-ruthenium-ionic liquid crystal (Pt-Ru-ILC). The incorporation of ionic liquid crystal played a main role resulting in quite uniform and ordered surface arrays. The ILC allowed more available catalytic sites while providing high ionic conductance surface. The efficiency of methanol oxidation increases while realizing the removal of carbonaceous poisoning products from the catalyst surface. The crystalline nature of piperidinium ILC resulted in the nucleation of nano-catalyst with an average size of 3 nm. Compared to other nano-catalysts, Pt-Ru-ILC displayed an I F /I R ratio of 12.2 with relatively higher current densities and lower methanol oxidation potential. A promising long-term durability and stability were also realized by the present catalyst.
